Introduction: Nigeria accounts for 150,000 infants born with the Sickle Cell Disease (SCD) every year. Children with SCD are affected by the deleterious effect of user fees which reduces affordability and utilization of health services. Evidences supported that institutionalized health insurance increases intensity of utilization. Methodology: The study was conducted at AKTH, Kano, and north-western, Nigeria. The study was retrospective comparative cross-sectional study. 100 patients were enrolled, 50 for each arm. Paediatric SCD clinic outpatients' records and a specialty designed form containing the variables of interest were used. Data were analysed using Minitab 16. Proportions, percentages, tables, charts and chi squared test were used to compare the two groups. Result: The study found no association between the two groups in the likelihood of being insured based on age (χ 2 = 1.478), gender (χ 2 = 0.224) and dwellings (χ 2 = 0.062). On health services utilization and insurance status, the study revealed that follow up clinic visits, unscheduled clinic visits and emergency room visits were more likely among the insured group compared to the uninsured group. While the health status and insurance status of the two groups over 12 months period showed a significant association with the insured more likely to have improved health status compared to uninsured (χ 2 = 28.019, p = 0.0001). Similarly, health status and health services utilization were significantly associated with insurance status (χ 2 = 12.191, p = 0.002). Conclusion: The insurance status of children with SCD is associated with their health services utilization and health status. However, age, gender and dwellings were not associated with insurance status of children with SCD. Therefore, when expanding insurance coverage (NHIS) among children with SCD considerations have to be given to increase health services utilization and resultant improvement in health status as these have the potential of reducing morbidity and mortality among children with SCD.
Introduction
Sickle Cell Disease (SCD) is the most prevalent genetic disorder in the world Health Organization's (WHO) African Region [1] . Up to 75% of all patients with SCD live in sub-Saharan Africa and Nigeria alone accounts for 150,000 infants born with the disease every year [2] . It has been estimated that SCD results in the annual loss of several millions of Disability-Adjusted Life Years (DALYs) particularly in the developing countries [3] .
Children with SCD often experience unexpected, intermittent, and life threatening complications requiring frequent utilization of health resources [4] . However, the deleterious effect of user fees reduces affordability and utilization of drugs, and health services in general especially among vulnerable group such us children [5] . Evidences from countries that have institutionalized national health insurance reported increased intensity of utilization [6] [7] . Study from North Carolina, USA reported that publicly insured children were more likely to have emergency department visit than uninsured children [8] . Conversely, uninsured persons more often forgo or delay medical services including preventive care compared with those who have health insurance [9] .
The National Health Insurance Scheme (NHIS) in Nigeria aimed at universal coverage and access to adequate and affordable health care thereby improving the health status of the citizenry. This is to mitigate the rising cost of health care services as well as the inability of the government health facilities to cope with people's demand. Prior to establishment of NHIS several systems ranging from free health care purchase, out-of-pocket purchase and retainer-ship have been in vogue [10] . NHIS as an institution is task with cost containment and improving health outcomes by pooling regular financial contribution of members and pays a network of providers of healthcare for defined specific set of health care services. The NHIS currently covers only public civil servants under the employment of the federal government. Contribution entitles the insured person, the spouse and four children under the age of 18 years access to health care. Currently NHIS has set an ambitious plan of covering 40 per cent by the year 2015 [11] . The planned expanded coverage by the NHIS set to include 42 million primary school pupils across the country. A significant number of children with Sickle Cell Disease (SCD) are within the primary school age group.
Health Services Utilization
Health Services utilization can be assess from two perspectives: the patient's or the physician's. The first-the patient's perspective-is somewhat subjective because it is based on patient-reported services. The second perspective is more objective, because it hinges on volume of medical services offered by physicians to patients and recorded in databases. It is this perspective that will be explored in this study. Measure of services utilization, from the physician's perspective, is often based on economic indicators based on volume, such as number of hospitalizations, number of medical acts, number of patients and number of visits [12] [13].
Health Services Utilization, Health Insurance and Children with Sickle Cell Disease
Children with SCD often experience unexpected, intermittent, and life threatening complications requiring frequent utilization of health resources [4] . However, the deleterious effect of user fees reduces affordability and utilization of drugs, and health services in general especially among vulnerable group such us children [5] . Evidences from countries that have institutionalized national health insurance reported increased intensity of utilization [6] [7] , in a study in Baltimore USA, health insurance was found to lead to an increase in non-urgent utilization of health facilities [14] . Similarly in Taiwan, the utilization of most prenatal and intra-partum care services increased after commencement of NHIS [15] . In Nigeria Tanimola A et al. [16] reported that NHIS led to 144% increase in the utilization of health service at staff clinic of the University Teaching Hospital. A Study from North Carolina, USA reported that publicly insured children were more likely to have emergency department visit than uninsured children [8] . Conversely, uninsured persons more often forgo or delay medical services including preventive care compared with person who have health insurance [9] .
It has been shown in the available literature that access to health insurance coverage is associated with in-crease health resources utilization [9] and improved health status. This study set out to determine for the first time in Nigeria the relationship of health services utilization and health status to insurance coverage (NHISinsured versus NHIS-uninsured) of children with SCD. The study sets out to achieve the following research objectives: 1) To explore the relationship between NHIS insurance coverage and health services utilization among insured and uninsured children with SCD. 2) To examine the relationship between NHIS-insurance coverage and health status among insured and uninsured children with SCD. 3) To determine the relationship between Health Services Utilization and Health Status of insured and uninsured Children with SCD. Findings from this study will provide evidence-based insight on expected impact of enrolling all children with SCD into the NHIS regarding their health services utilization and health status. Reliable information on health resources utilization and associated health status improvement could guide policymakers, advocacy groups and healthcare providers in making appropriate decisions concerning allocation of scarce resources in health care provision for the Nigerian children with SCD. This study focuses and gathered data from the records of NHIS insured and uninsured children (1 -12 yrs old) with SCD attending Aminu Kano Teaching Hospital Paediatric SCD outpatients clinic. Only children (NHIS-insured and uninsured) whom have been attending the clinic for at least 6 months before the recruitment period of this study were included. Those with incomplete records or their records could not be traced were excluded from the study. The limitation of our study include: This is descriptive retrospective crosssectional study and therefore causal relationship cannot be attributed and the study relies on the available information documented in the patients' record from June 2013 to June 2014.
Methodology
AKTH is a 500-bed tertiary level facility affiliated to Bayero University, Kano (BUK) and located in Tarauni Local Govt in Kano City. The paediatrics sickle cell clinic of the hospital is housed within the specialty paediatrics specialty clinic building and is staffed by 4 consultants and 3 resident physicians. This clinic has a total pool of about 1000, with approximately 80 children (Neonates inclusive) with SCD seen each clinic day (once per week). Each patient seen for the first time or on follow up received between 1 -12 weeks subsequent visit appointment.
Study Design
This is a retrospective comparative cross-sectional study.
Sample Size Estimation
The calculated sample size based on the objective of determining the proportion of health services utilization of insured and uninsured children with SCD was using the formula:
where p 1 = 0.38 (38%) [8] , p 2 = 0.53 (53%), f (α, β) = 10.5 90% power and 5% confidence interval. 
Inclusion Criteria
1) Children between the age of 1 to 12 years who have NHIS coverage and attending Paediatric SCD Clinic in the preceding 12 months.
2) Children between the age of 1 to 12 years who did not have NHIS coverage (or Private) and attending Paediatric SCD Clinic in the preceding 12 months.
Sampling Technique
Simple Random Sampling method was used to draw 50 out of 51 children with SCD who are NHIS insured that satisfied the inclusion criteria of this study.
Similar, among those children who are not NHIS insured 714 satisfied the criteria for inclusion in the study. Simple Random Sampling was used draw 50 among them. 
Instruments

Protocol and Data Analysis
Data from the records of the one hundred randomly selected patients, fifty from each arm of insured and uninsured children with SCD was recorded on the specially designed form. Socio-demographic information which include age, gender and place of residence as well as insurance status, number of hospital admission, no of unscheduled visits, emergency room visits and physician's opinion on patient health status over the past one year was recorded. Patients with incomplete records were excluded. They were few and all were among the uninsured. Data was analysed using Minitab 16. Proportions, percentages, tables, charts, chi squared test were used to compare the two groups in the analysis.
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Result
Demographic Factors and Insurance Status
One hundred patients' records were analysed. Fifty from each of the studied-groups insured and uninsured children with Sickle Cell Disease. Among the insured, 16% were males and 34% were females while among the uninsured 21% were males and 29% were females (Table 1 & Figure 1 ). There were slightly more females among the insured than uninsured. There was no significant difference between the genders in the likelihood of being insured (χ 2 1.073, p = 0.300). Majority of the patients among the insured and uninsured groups were within the age group of 1 -6 years, 32% and 26% respectively while the rest were within the age group of 7 -12 (50) years old. Urban dwellers were more and constitute 45% among the insured compared to 38% of the uninsured group. However, there were no statistically significant difference between the two groups in their likelihood of being insured based on their age (χ 2 = 1.478, p = 0.224) or dwellings (χ 2 = 3.473, p = 0.062).
Health Services Utilization and Insurance Status
There were a total of 1141 hospital visits by the subjects during the 12 months period under investigation. The insured group had a total of 656 (57.5%) visits while the uninsured group had 485 (42.5%) visits. The difference between the two groups in total number of visits during the period was statistically significant (χ 2 = 6.684, p value = 0.035). Regular follow up visits constitute the greater portion of the total visits (63.7%). Both follow up clinic and Un-schedule clinic visits were more among the insured compared to uninsured. Visits to the emergency room by the insured group (8.5%) was twice as many as in the uninsured group (4.1%) ( Table 2 ).
Health Status and Insurance Status
With respect to health status of the two groups during the period of 12 months, there were 7 times as many insured (28%) in good health compared uninsured (4%). Thirteen of uninsured children were assessed from the records as having poor health status compared to only 3 among the insured. Overall, there was a statistically significant difference between the insured and the uninsured in improved health status as the insured were more likely to have improved health status compared to uninsured (χ 2 = 28.019, p value = 0.0001) ( Table 3) .
Health Status, Health Services Utilization and Health Insurance
There was an association between health status and health resources utilization. There were twice (5.3% compared to 11.3%) the number of visits to health care providers among the uninsured with poor health status compared to those with good health status. Similarly, among the insured those with good health status utilized health services fewer (8.2% compared to 10.3%) than those with poor health. There was a statistically significant difference between the health status of the insured and those uninsured (χ 2 = 12.191, p value = 0.002) ( Table 4 ).
Discussion
In general, it was reported in the available literature that health insurance coverage is associated with increase health resources utilization [8] . In this study, health services utilization of insured children with SCD was found to be significantly higher than those children without health insurance cover. The insured had slightly more follow up clinic visits, more unscheduled clinic visits and twice more emergency room visits compared to their counterpart, the uninsured. This findings were similar to that of [16] Tanimola et al. who reported 144% increase in the utilization of health service at university of Ilorin teaching hospital staff clinic and that of [8] reported increased likelihood of insured children visiting emergency room more than the uninsured children. The preponderance of emergency room visits among the insured may be due to absence of the deleterious effect of user fees on affordability of health services and drugs [5] . This study revealed a significant association between insurance status and better health state. Those children with SCD who were insured had 7 times more likelihood to be in good state of health compared to uninsured ones. There are about 28% of insured children with SCD which the physician assessed to have had good health status compared to only 4% among the uninsured.
Health status and health services utilization was found to be associated (χ 2 = 12.191, p value = 0.002) in this study, as there were twice the number of health services visits among the uninsured with good health status compared to those with poor health status. A study by O'Hara et al. [17] reported similar relationship, though not only among children with SCD but among diverse group of patients.
Socio-demographic factors that were considered in this study showed no statistically significant association with insurance status. This differed from findings in some earlier studies [12] . This could be explained by the differences in the type of insurance i.e. public or private. In most of those studies, the participants were on private health insurance unlike the patients in this study who were on the NHIS which is a form of social health insurance currently covering only federal civil servants and their dependents. Thus, the patients in this study do not differ much socio-demographically.
Conclusion
Children with sickle cell disease are affected by the deleterious effect of user fees which reduces affordability and utilisation of health services. Evidences supported that institutionalised health insurance increases intensity of health services utilisation. We used paediatric SCD clinic outpatients' records to examine the effect of health insurance on the health services utilisation and health status of insured compared to uninsured children with SCD. The insurance status of children with SCD is associated with their health services utilisation and health status. However, age, gender and dwellings were not associated with insurance status of children with SCD. Therefore, when expanding insurance coverage (NHIS) among children with SCD considerations have to be given to increase health services utilization and resultant improvement in health status as these have the potential of reducing morbidity and mortality among children with SCD.
